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(54) Display device 

(57) A display device for a transportation includes: a 
display unit displaying a display image on front and rear 
face sides, the display images displayed on the rear 
face side being in mirror image relationship with each 
other; and an optical member for inverting the display 
image displayed on the rear face side; wherein the dis- 
play image displayed on the front tace side is directly 
seen by a driver and the display image displayed on the 
rear tace stde is inverted by the optical member, so as to 
see in the same direction of the display image displayed 
on the front face side. The above display unit may be 
constituted by a light source having plural color spectra; 
an attenuation filter in which a transmittance for light 
emitted from the light source can be partly changed by 
an external signal; and a transparent light guide plate 
which guides light emitted from the light source to at 
least one of front and rear faces of the attenuation fitter 
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Description 

BACKGROUND OF THE INVENTION 
1 FiekJ of the Invention 

The invention relates to a display device, and particularly to a display dev,ce which conduct an ' 
t,on. for examp,e. a speed meter or a tachometer, a warning .ndicatkxi. a facility indication and the like .n transportation 
such as an automobile, an airplane, and a ship. 

? Description of the R elated Art 

Among display devices of such a Kind. to. example, an instrument panel of an automobile or the like ,s configured 
by a combination of mechanical meters having a pointer, and warning lamps using an aectrc buto ... 

Such a mechanical meter is corticated in structure and has a number of parts. The produrton of a mechanical 
meter requires much labors. Furthermore, the complicated structure causes much troubles. 

Ei^cal specrfications of a mechanical meter require a large number of wires. Since there « no. a space sufficient 
for laying conventional electric w.res of such a large number in bundle, an expensive flat wir.ng member such as a PCB 
(Printed Circuit Board) or an FPC (Flexible Printed Circuit board) is usually used 

' ^another display de.ce, a two-SKled d,splay unr, which belongs to the field of a soiled flat display - and which 
can conduct display on both the front and rear faces is used Conventionally, as described m Japanese Patent Unex- 
am neTpu^icatn No. SHO 59- 12 1744. a two-sded display unrt of this kind ,s configured by a fluorescent display tube 
haJ"n7a structure in which an anode ,s made nontransparent or display light ,s blocked by a nontransparent filter, 
thereby selectively displaying display patterns of the front and rear face sides ti„o 

in another display unit, as descnbed in Japanese UHrty Model Unexamined Putftcat on I to HEh 4-16861. a f luo 
rescent display tube has a structure ,n which display light is blocked by a nontransparent mask member, thereby selec 
tively displaying display patterns of the front and rear face sides. u^,..i< 

However each of the prior art two-skied display unrts disclosed in the publications has a structure ,n w^ch a seH- 
lumino™ efement consisting of a fluorescent display tube ,s used, and hence has a defect that the two-sided display 

S aTspTy dev.ce for a vehicle, recently, attend have been made to form a virtual ,mage of a fi*lay image 
of a dismay unifSnder magnrfication through an optical dement such as a lens. ,n place of viewing a real image dis- 
played on the display unit, thereby improving the vistoilrty and hence enhancing th * f u " s ^ jD Djs . 

An example of a system which conducts a display in such a manner and ,s widely used .s ttte HUD (Head Up J*s 
play) «y3n an HUD used ,n an automobile, an image of a display element irradiated by a light source ,s protected 
ontoa corner which ,s disposed on the s*e of the driver so as to face a lower region o, aw on th e 

windshield olass itself and a display is conducted by using the combiner or the windshield glass (hereinafter, repre 
" b fthS,ne,i as a screen' When display cedents such as shown in Fig 23 of an instrument board disposed 
fn a ffont'arxf -lower portion of the drrver's seat are displayed on a projection face of the <^X?£ tte^SS 
can see the display contents of the instrument board wrth looking ahead, without downward d.rect,ng me Une of sight 
^ !*v?ro theaJiomobile because the corrtoiner is disposed on the upper face of an instrument panel. From the view 
£n, onraTX^^is very advantageous particularly for a person such as an o« person or a beginner 
who is entirely devoted to observation of the road state during driving. ^ ,., , ^ t 

An HUD is used as an auxiliary display device for the instrument board, a navigation system, or th.kk.Jn order to 
conduct a display by means of the HUD. a display device dedicated to the HUD must be prepared. Consequently, an 
automobile equipped with an HUD in addition to an instrument board is very expensive. 

T^rdeMo Suce the cost, r, may be contemplated to employ a conjuration ,n which an instrument 
disposed ar* display contents of an instrument board are incorporated into an HUD so that a dispfcy ,s by 
uSZ the HUD only. However, th,s configuration has the following drawback. In the case where a wde f * * 
be obtained in a Jndshield glass, a combiner obstructs the field of view When a projection face ,5 ofa combiner A 
is letdown so as to turn down the display as shown in Fig 24 the driver cannot get information produced by the instru- 

ment board and hence an accident may be caused . .. „»„ rm *.„ r1 - WMamnle 

Although a parking brake is pulled and the HUD conducts a warning indication on the combiner 14^for example, 
the d^may £ turned down in order to obtain a wde Nek, of v,ew as described above In this case^e driver con- 
tinuesTodLe the automobile wrthout being aware of the warning contents relating to h P^ Ma 

Therefore an instrument board which always conducts a display, or an indicator equivalent to such an instrument 
boar^rr^ d^e^ng the display content* of such an instrument board, particularly, warning ,r*«**ons 
sutrTasTe aoove^rnentioned park,^ brake warning, charge warning. ABS warning, and engine control unit warning 
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are preferably performed also on the projection face 1 5 of the combiner 1 4 in view of safety of an old person or a begin- 
ner 

As described above, however, an automobile equipped with both an instrument board and a display device dedi- 
cated to an HUD is very expensive. 

Further, when plural display information sets are collectively displayed in one region, recogniz ability is impaired. In 
the case where a display of a digital clock and a display of the travel distance which is similarly in the digital form are 
juxtaposed tor example, the displays may be confusedly erroneously recognized Such a configuration may be some- 
times inappropriate also from the viewpoint of the design of an automobile. 

Moreover, the opening of the instrument panel itself is reflected on the windshield glass, and the display unit inside 
the instrument panel is reflected on the windshield glass through the opening. There arises a problem in that such 
reflected images obstruct the view of the driver 

SUMMARY OF THE INVENTION 

15 Consequently, it is a problem of the invention to convert a prior art expensive display system which surely informs 

the drivers of warning contents and displays information of transportation produced by an instrument board in conjunc- 
tion with a display device dedicated to an HUD, into an inexpensive display system. 

In order to solve the problem, according to the invention, a display device for a transportation includes: a display 
unit displaying a dispfay image on front and rear face sides, the display images displayed on the rear face side being in 

20 mirror image relationship with each other; and an optical member for inverting the display image displayed on the rear 
face side, wherein the display image displayed on the front face side is directly seen by a driver and the display image 
displayed on the rear face side is inverted by the optical member, so as to see in the same direction of the display image 
displayed on the front face side 

According to this conf tguration, the display unit can function as both an instrument board and a display device such 

25 as an HUD 

The above display unit may be constituted by a light source having plural color spectra; an attenuation filter in which 
a transmittance for light emitted from the light source can be partly changed by an external signal; and a transparent 
light guide plate which guides light emitted from the light source to at least one of front and rear faces of the attenuation 
filter. 

:c The two-sided display unit may further include a color filter on at least one of Ihe front and rear faces of the atten- 

uation fiiter, the color filter selectively allowing a part of the coior spectra of the light source to be transmitted through 
the color filter, or a mask which partly shields the attenuation filter is disposed on the light guide plate, thereby selecting 
a display pattern to be seen from a front face side of the attenuation filter and a display pattern to be seen from a rear 
face side of the attenuation filter, among display patterns formed in the attenuation filter, in a required manner, 

BRIEF DESCRIPTION OF THE DRAWING FIGURES 

Fig. 1 A is a perspective view showing the main portion of a usual fluorescent display tube, partly in section; 

Fig. 1 B is a section view taken along line H - II of Fig. 1 A; 
40 Fig. 2 is a section view of a two-sided fluorescent display tube used in a first embodiment; 

Fig. 3 is a view showing the principle of the first embodiment; 

Fig. 4 is a view showing the operation of the first embodiment; 

Fig. 5 is a view showing the operation of the first embodiment, 

Fig. 6 is a view showing the operation of the first embodiment, 
as Fig. 7 is a view showing the operation of the embodiment; 

Fig 8 is a diagrammatic view showing a second embodiment; 

Fig. 9 is a perspective view showing a display device of a third embodiment; 

Fig. 10 is a section view showing the display device of the third embodiment; 

Fig. 1 1 is a front view showing a front -light- emitting fluorescent display tube used in the display device of the third 
so embodiment; 

Fig 12 is a rear view showing the front-light-emitting fluorescent display tube of the third embodiment. 
Fig. 13 is an exploded perspective view showing a fourth embodiment; 
Fig 14 is a perspective view of a light guide plate used in a fifth embodiment; 
Fig. 1 5 is a perspective vrew of a light guide plate used in a sixth embodiment, 
55 Fig. 16 is an exploded perspective view showing a seventh embodiment; 
Fig. 1 7 is a side view of the seventh embodiment; 
Fig. 18 is an exploded perspective view showing a eighth embodiment; 
Fig. 1 9 is a side section view of the eighth embodiment; 
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Fig 20 is an exploded oersoeclive vew snowing a ninth emboaiment. 
Fig 21 is an exploded perspective view snowing a display device of tenth embodiment. 
Fig. 22 is a perspective view showing a display oanel of a tenth embodiment. 
Fig 23 is a view showing an example of an instrument board tor an automobile 
5 Fig. 24 is a diagram show ng a problem of a related art example 

DETAILED DESCR IPT ION O F TH E PRE FE RRED EMBODIM ENTS 

[First Embodiment] 

hereinafter, an embodiment of the nvention will be described with reference to the drawings 

The embodiment described below is an example wherein the display which is conducted by an instrument board 
m the prior art, is conducted by a fluorescent display tube of the front and rear or two-sided display type. Alternatively, 
a display unit of another kind such as a liquid crystal display device may be used. 
75 In a usual fluorescent display tube as shown in Fig i, filaments 51 are disposed in the display tube, fluorescent 

members 53 in grids 52 are heated by the filaments 51 so as to emit light, and the fluorescent members 53 emit light 
so as to draw characters or symbols (segments 54). 

As shown m Fig. 2, in the two-sided fluorescent display tube used in the embodiment, grids 2 m which fluorescent 
members 3 are encapsulated are arranged on both the front and rear sides of the display tube, and the front and rear 
20 sides of each segments 4 forming a display image can be directly seen from the outside of the fluorescent display tube 
10. When the front and rear segments 4 are directly seen in the respective directions, they are in mirror image relation- 
ship with each other When the display image formed by the segments 4 on one side is inverted by a reflecting mtrror, 
therefore, an image which is tdentical with the display image of the other stde is obtained. In the figure, a numeral 1 des- 
ignates filaments, a numeral 5 designates glass substrates, and a numerai 6 designates lead wires 
* 25 The embodiment employs the principle described above. Namely, as shown in Figs 3 and 4, the side indicating the 

display form (hereinafter, referred to as "regular display") from which, when the driver directly sees the display tube, the 
contents of the display can be read in a usual manner is set as the front screen 11 of the fluorescent display tube 10 
The s>de on which a mtrror image of the regular display appears is set as the rear screen 1 2. The mirror image displayed 
on the rear screen 12 is inverted by a combination of a reflecting mirror 13 and a lens 16 to form a regular display, and 
30 the regular display is projected onto the projection face 15 of the combiner 14. As a result, the regular display can be 
directly seen in both the forms of a virtual image 1 projected onto the projection face 1 5 of the combiner 14 and the real 
image on the front screen 1 1 of the fluorescent display tube 10. 

As shown in Fig. 5, alternatively, the reflecting mirror 13 may be used so that also the display image on the front 
screen 11 of the fluorescent display tube 10 is seen in the form of a virtual image. In the alternative, the virtual image 
35 can be seen in a magnified size, and the focal point can be set at a distant position. Therefore, the image is easy to see 
and its recognizability is enhanced 

In Figs. 3, 4, and 5, WG designates a windshield glass, B designates the body of the vehicle, and P designates the 
instrument panel. 

As described above, m the embodiment, the system which was conventionally configured by an expensive display 

*o device dedicated to an HUD and an instrument board is realized by the inexpensive fluorescent display tube 10 and the 
reflecting mirror 13 which are popularly used. Therefore, it is possible to construct an HUD system which is identical in 
function with a system of the prior art but is very low in production cost. 

The display and non-display states of the combiner 14 can be switched over by changing the reflectivity of the 
reflecting mirror 13. In the embodiment, as shown in Figs. 3 to 5. a liquid crystal film 17 is applied to one face of the 

45 reflecting mtrror 1 3, thereby enabling the reflectivity of the reflecting mirror 1 3 to be adjusted by changing the light trans- 
mittance of the liqutd crystal film 1 7. 

In the embodiment, as shown in Figs. 4 and 5, a liquid crystal shutter 18 may be disposed on the display face 1 1 
or 12 of the fluorescent display tube 10 The display screen can be partiaily subjected to switchover of display and non- 
display states by the liquid crystal shutter 18. 

so According to this configuration, when an item of lower necessrty of display is not displayed and only an item of 

higher necessity of display is displayed, the recognizably and warning ability of the item of higher necessity of display 
can be enhanced When an item which has not been displayed is to be displayed, the item can be immediately swftched 
over to the display state In a conventional mechanical meter having a pointer, such a partial switchover of display and 
non-display states of a display screen cannot be conducted. 

55 As the liquid crystal shutter 18. a TN (Twisted Nematjc) type one using a polarizing plate, or a light scattering type 
one may be used. In the latter one, high polymers are dispersed in liquid crystal molecules, and the light transmrttance 
is changed by using light scattering of liquid crystals due to the high polymers. When light is allowed to be transmitted, 
a shutter using a polarizing plate produces a large loss due to light absorption of the polarizing plate. Therefore, the 
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light scattering type liquid crystal shutter 18 wh.ch produces a reduced loss is preferably used. Usually, a TN type liquid 
crystal shutter produces a loss of about 50%. and the light scattering type liquid crystal shutter 18 produces a loss of 
about 20% 

In the adjustment of the light transmittance by means of the liquid crystal film 1 7, the onVoff switching of the display 
and non^.splay states such as that of the l«qu*J crystal shutter 18 can be conducted, and furthermore the light trans- 
mittance can be set to be any level between perfect transparency and complete nontransparency, thereby enabling the 
brightness of a projection image to be adjusted. Consequently, the brightness of the projection image may be changed 
depending on the time, or day or night so that the .mage can be seen at a brightness suitable for the situation. 

Conventionally, the contents to be displayed on the combiner 1 4 are restricted to a speed meter, a fuel gauge, and 
the like which are to be frequently seen during driving. In the embodiment, in addition to these measured values, the 
contents of warning indications displayed on the instrument board (see Fig. 23) described ,n the column of the prior art 
are added to the display contents. All the d.splay contents including the warning indications are listed in Table 1 below 

When also the contents of the warning indications are displayed on the combiner 14 in this way, both the fkiores- 
cent display tube 10 and the combiner 14 issue warning information. Even when the projection face 15 of the combiner 
14 is laid down in order to ensure a wide field of view, therefore, the driver can surely notice the warning indication 
because the warning indication is conducted also on the front screen 1 1 of the fluorescent d.splay tube 10 

The d.splay may be conducted in the following manner. When warning is to be displayed, as shown in F.g. 6, the 
warning .noication is conducted only by the virtual .mage I on the projection face 15 of the combiner 14. Such a warn.ng 
indication can attract more attention of the driver. In order 



[Table 1] 
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speed meter 


parking brakeybrake fluid warning * 


tachometer 


sheet belt warning 


engine temperature gauge 


door warning 


fuel gauge 


residual fuel warning 


odometer (travel distance) 


exhaust gas temperature warning * 


trip meter 


oil pressure warning * 


automatic-shift indicator 


charge warning 1 


clock 


engine control unit warning * 


directional signal indicator 


ABS warning ' 


high-beam indicator 


air bag warning * 



,o realize such a display, me luminance of the front screen 1 1 of the fluorescent d.splay tube 10 ,s lowe ed and tha t o 
the rear screen 12 ,s rased Consequently, the luminance of the inverted display (i.e.. the virtual .mage I **• "KM" 
display) Of the rear screen 1 2 which is displayed on the projection face 1 5 of the combiner 4 is higher than , that of 1 he 
front screen 1 1 of the fluorescent display tube 1 0, and hence the resulting state is relatively identical with the state ,h 
which only the display of the virtual image I on the projection face 1 5 of the combiner 1 4 ,s conducted. 

In this display, as shown in F,g 7, the luminance of the warning portion among the display contents on the projec- 
tion face 1 5 of the combiner 1 4 may be made further higher than that of the surrounding so as to be distinct. In this case, 
the warning portion and the surrounding relatively enter the lighting and unlighting states, respect.vely, thereby further 
enhancing thTwarning effect When the luminance is penodically changed, it is possible to realize the blinking opera- 
tor The warning contents in Table 1 above and affixed by mark (•> are partcularly important When warning , of £uch 
contents is to be conducted, therefore, the contents may be caused to t** so as to attrac ' *^ h ^ * 

Also in the display on the front screen 1 1 of the fluorescent display tube 1 0 which ,s conducted by a real ragt the 
luminance may be periodically changed, and also the period may be changed, thereby attracting the attention of the 

dW The configurate in which a warning indication is conducted only on the projection face 1 5 of the combiner 1 4 that 
is srtuated at a position higher than the instrument panel P may be applied also to the system which has been described 
in the column oime prior art and ,n which the instrument board and the display device ded.cated to the HUD are used 
In this case, the contents of the warning indication are incorporated into the display device dedicated to the HUD 

in the above, the case where the display is conducted on the projection face 15 of the combiner 14 ^.s described. 
Alternatively the combiner 1 4 may not be used, and the display may be conducted directly on the windshield glass WG 
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In the alternative, reflection of the combiner 14 on the windshield glass WG can be avotded, and poor appearance due 
to complex electrical wiring of the combiner 14 on the instrument panel P can be eliminated. 

According to the first embodiment, a display unit in which a display image can be directly seen as a real image from 
the front and rear sides is used in place of an instrument board of the prior art The side indicating the display form (reg- 

j ular display) from which, when the driver directly sees the display unit, the contents of the display can be read in a usual 
manner is set to be the front screen of the display unit. The stde on which a mirror image of the regular display appears 
is set as the rear screen The mirror image displayed on the rear screen is reflected by the reflecting mirror so as to 
impinge on the combiner or the windshield glass. As a result, rt is possible to construct an HUD which is very inexpen- 
sive and which can exhibrt the same function as that of the prior art that the regular display can be directly seen on both 

■ c the comb ner or the windshield glass and the front screen of the display unrt 

Important display contents such as a warning indication are displayed on the combiner or the windshield glass. This 
does not cause the field of view to be moved, or the focal point to be changed. Therefore, the safety during driving can 
be enhanced. 

75 [Second Embodiment] 

Hereinafter, an another embodiment of the invention relates to the improvement of the HUD system and will be 
describee with reference to Fig. 8. 

According to the embodiment, in the configuration of the HUD system, a vacuum fluorescent display tube (VFD) is 
2c employed as a display unit 1 02 which is disposed inside an instrument panel 1 0 1 A condenser lens 1 03 is disposed in 
the vicinity of the fluorescent display tube and on the side of a combiner 1 04. The condenser lens 1 03 causes light emit- 
ted from the display face of the fluorescent display tube to be condensed and inverted in the path to the combiner 104 
disposed outside the instrument panel 101. so that, when the light reaches the combiner 104, an inverted and magni- 
fied image is projected 

On the other hand, an opening 105 is formed in the instrument panel 101 so as to allow the light of the fluorescent 
display tube to be emitted to the outside. In the invention, the optical specif cations (the shape and the refractive index 
of the material) and the disposed position of the condenser lens 103. and the disposed position of the fluorescent dis- 
play tube are bet so that the focal position f where the light of the fluorescent display tube is condensed by the con- 
denser lens 1 03 coincides with the position of the opening 105. 

Accl - jing to this configuration, the opening 105 coincides with the focal position f where the degree of spread of 
the light is minimum, and hence the size of the opening 105 can be made minimum. As compared with the prior art in 
which the opening 1 05 is designed so as to perform only the fundamental function of allowing light to be emitted through 
the opening, therefore, the size of the opening 105 is reduced to a minimum level. Consequently, the reflection of the 
opening 1 05 itself, and also that of the display unit 1 02 inside the instrument panel which is performed on the windshield 
35 glass WG through the opening 105 can be remarkably suppressed, thereby attaining an effect that the safety is 
enhanced. 

Since the opening 105 can be made small, the appearance of the instrument panel 101 is not impaired 
In place of the fluorescent display tube used m the embodiment, another known display unrt such as a liquid crystal 
display device or an electroluminescent display device may be used as the display unit 102 disposed inside the instru- 
40 ment panel 101. 

[Third Embodiment] 

Hereinafter, a display device which is an third embodiment of the invention will be described with reference to the 
45 Figs. 9 to 12. 

As shown in Figs. 9 and 10, the display device is used as a display device for an automobile and disposed on a 
dash board 202 in front of the driver's seat. 

The dash board 202 is configured in the following manner. A display window 206 is formed in a front side face of 
the board body 204, and a digital clock 230 which functions as the first display information set is displayed in the window 
so 206. A panel hood 208 having a cover glass 209 is formed above the display window 206. A speed meter 232. a fuel 
gauge 234, and the like which function as the second display information set are displayed as a virtual image. 

The configuration will be described in more detail. A fronMight-emrtting fluorescent display tube (hereinafter, abbre- 
viated as -FLVFD-) 220 which functions as the display panel is attached to the back of the display window 206 inside 
the board body 204. 

55 In the FLVFD 220. a glass substrate and thin film anode wirings are used so that light emitted from fluorescent 
members is transmitted through both the faces of the panel. A display information set formed by the fluorescent mem- 
bers is illuminatingty displayed on the front face of the panel, and a horizontally inverted display information set is illu- 
minatingly displayed on the rear face. 
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On the FLVFD 220 used m the automobile, as shown in Fig. 11. information indicative of the running state of the 
automobile, i.e.. the speed meter 232, the fuel gauge 234 fuel warning indication 235, a temperature gauge 236 for the 
engine coolant, temperature warning 237 thereof, warning indication 238 of the operation of a parking brake, an upper - 
beam indication 240, a turn signal indication 242, and an odometer 244 are displayed as the second display information 
set in a display frame 222, and information other than that indicative of the running state of the automobile, i.e.. the dig- 
ital clock 230 is displayed as the first display information set in a substantially lower center portion of the display frame 
222 

When the FLVFD 220 is seen from the rear face side, as shown in Fig. 12. the first and second display information 
sets are displayed with being horizontally inverted A shield film 23 1 is formed in a region of the rear face of the FLVFD 
io 220 which corresponds to the digital clock 230. tnereby mnibiting the cigital clock 230 from being displayed on the rear 
face. 

The FLVFD 220 is attached to the interior of the board body 204 m such a manner that the digital clock 230 dis- 
posed in the surface is exposed through the display window 206. The other information, i.e.. the second display infor- 
mation set is covered by the board body 204 and hence the driver can directly see only the digital clock 230. 

i5 A reflecting mirror 250 is disposed on the rear side of the FLVFD 220 in the board body 204. The reflecting mirror 

250 is attached at a position and a posture which, when the visual point of the driver is moved to the panel hood 208 
and the driver sees the reflecting mirror 250. allow the driver to see a reflection of the rear face of the FLVFD 220 When 
the second display information set which is illurmnatingly displayed on the rear face of the FLVFD 220 with being hori- 
zontally inverted is projected onto the reflecting mirror 250, the driver recognizes the information set in the form of a v;r- 

20 tual image In other words, the driver who sees the reflecting mirror 250 through the panel hood 208 recognizes the 
second display information set in the form of a virtual image at a position G which is symmetrical to the disposition posi- 
tion F of the FLVFD 220 with respect to the reflecting mirror 250 In this case, the second display information set which 
is displayed on the rear face of the FLVFD 220 with being horizontally inverted is further horizontally inverted by the 
reflecting mirror 250. and hence the driver can recognize the second display information set m the form of a regular 

25 image which is not horizontally inverted 

tn the thus configured display device, the digital clock 30 displayed on the FLVFD 220 is directly displayed in the 
display window 206 of the dash board 202, and the second display information set such as the speed meter is displayed 
as a virtual image by the reflecting mirror 250 through the cover glass 209. Consequently, the digital clock 230 and the 
second display information set which are displayed on the single FLVFD 220 can be displayed at different positions. 

so Therefore, the driver does not confusingly erroneously recognize the two information sets As a result, the display 
device is excellent in recognizably and can improve the appearance Even when a larger number of display informa- 
tion sets are displayed on the single FLVFD 220, therefore, they can be displayed with excellent recognizability. As a 
result, the number of display devices which are to be disposed in an automobile can be reduced. 

In order to ensure recognizability of each display information, it may be contemplated to arrange display information 

25 on the display panel with sufficient margins. In this case, however, a large display device must be used as the FLVFD 
220. By contrast, the embodiment artains the effect that recognizability can be improved without particularly increasing 
the size of the FLVFD 220 

The first and second display information sets which, m the prior art, are to be displayed on separate display devices 
can be efficiently arranged in the single FLVFD 220, whereby the total area of the FLVFD 220 in which the cost depends 
40 on the size of the area can be suppressed. Furthermore, the number of parts such as a driving circuit which, in the prior 
art, must be disposed for each of different display devices can be reduced, so that the production cost can be lowered. 

In the embodiment, the digital clock is used as the first display information set, and the speed meter 232, the fuel 
gauge 234, and the like are used as the second display information set. The invention is not restricted to this. The dis- 
play information sets may be adequately changed in accordance with the situation in which the display device is used, 
45 and also the design of the automobile. 

Alternatively, sheet belt warning, fuel warning, and the like may be set as the third display information set, and dis- 
played on the front face of the display panel, i.e., on the side of the dash board 

As the embodtment described above, when, among the second display tnformation set to be displayed as a virtual 
image, the residual fuel, and the water temperature, and particularly the speed meter, and the like which are information 
50 required for usual driving are displayed, an effect that the driver can recognize such information without largely chang- 
ing the focal pant during driving is attained 

In the embodiment, the FLVFD 220 is used as the display panel A display device of another kind which can display 
information on two faces, for example, a l*qu*d crystal display device, an electro chromic display device, or a plasma dis- 
play device may be used. 

55 According to the display device of the third embodiment, the device comprises a display panel which displays first 
and second display information sets on a front face and displays information sets which are horizontal inversions of the 
first and second display information sets on a rear face; the first display information set is displayed on the front face of 
the display panel while covering a region of the front face, the region corresponding to the second display information 
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set; and the horizontally inverted second a.splay ntormation set is displayed on the rear face of the display panel whiie 
cover ng a region of the rear face the region corresponding to the first display information set, and the displayed infor- 
mation set is projected onto a reflecting mirror disposed on tne side of the rear face of the display panel, thereby dis- 
playing the second display mforrration set as a virtual image. Therefore, the first and second display information sets 
which are once displayed on the signal display panel are displayed at different positions, and a larger number of kinds 
of information can be dismayed with excellent recognizably by the single display panel 

According to the other display devce of the third embodiment, in addition to the e*fect same as tnat described 
above, it is possible to attain an effect that the third display information set is displayed on the front face of the display 
panel and as a virtual image 

When the display device is used m a vehicle, information other than the running state of :he venicle ts displayed on 
a first display portion wnich conducts a direct display, and the running state of the vemde is displayed on a second dis- 
play portion According to this conttgu ration, information which is usually required during driving can oe ootained as a 
virtual image which can be easily seen during driving. 

[Fourth Embodiment] 

herematte r , a fourth embodiment cf the invention relates to the two-sided display unit and will be described with 
reference tc the Fig 13 

Referring to Fig 13, a two-sided display unit 301 has: a light source 302 tnciudmg a cold-cathode tube having plural 
color spectra, an attenuation filter 3C3 which is constituted by a liquid crystal and m which a light transmittance can oe 
partly changed by an external electrical signal or the like; a transparent light guide piate 304 which guides light emitted 
from the light source 302 to the front and rear faces of the attenuation filter 303, and which is made of a material having 
a high light transmittance, such as a methacrylic resin plate or an acrylic resin plate; and a color filter 305 which selec- 
tively allows a part of the coior spectra of the light source 302 to be transmitted therethrough 

The light guide plate 304 has a housing groove 304a which houses the attenuation filter 303 and the color filter 305, 
at the center in the thickness direction, and which has a substantially U-like section shape The light source 302 is dis- 
posed so as to elongate along an end face of the light guide plate 304 in its longitudinal direction. 

In the attenuation fitter 303, display patterns 303a which conduct a predetermined display by changing the light 
transmittance are formed in the center portion. The portion of the filter 303 other than the display patterns 303a is non- 
transparent 

In the color filter 305, color fitter portions 305a each of which allows a desired color such as red, yellow, or green 
to be transmitted therethrough are formed so as to respectively correspond to the display patterns 303a of the attenu- 
ation filter 303 The attenuation filter 303 and the color filter 305 are housed in the housing groove 304a of the light 
guide plate 304 while overlapping with each other. 

The disola/ unit has an appropriate case for accommodating the light guide plate 304 in which the attenuation filter 
303 and the color filter 305 are housed, and the light source 302. 

In the thus configured embociment, light emitted from the light source 302 is guided by the tight guide plate 304 to 
the front and rear faces of the attenuation filter 303 and then transmitted through the color filter portions 305a of the 
coior fitter 305 and the display patterns 303a of the attenuation filter 303. The transmitted light is projected as display 
lignt onto the front and rear face sides of the light guide plate 304, wrth the result that the same display patterns 3a are 
seen from both the front and rear face sides of the light guide plate 304. 

When me light transmittances of the display patterns 3a of the attenuation fitter 303 are adequately selected and 
changed, a display according to colors of the filter of the color filter portions 305a of the color filter 305 can be obtained 
Consequently, the dtspiay unit can conduct a colorful display. 

As described above, in the attenuation filter 303 which is not self luminous such as a liquid crystal or the like the 
display unit has a configuration which is provided with a back light, and recognizes the display patterns 303a in the *orm 
of transmitted light. Since parts wmch are not a self-luminous element such as a fluorescent display tube are used it is 
possible to provide the light emitting two-sided display unit 30 T which is further inexpensive. 

Alternatively, the display unit may have a configuration in which the color filter 305 is not used. In the alternative, 
the display color of the display patterns 3a depends on the color of the light source 302 In the above, the configuration 
in which the color filter 305 is separately disposed has been described Alternatively, a color filter may be printed on the 
surface of the attenuation filter 303 

In this case, preferably, the display patterns 303a are configured by graphics which, even when horizontally 
inverted, do not produce a problem, in place of characters or numerals which, when horizontally inverted, are displayed 
in different manners. 
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[Fifth embodiment] 

Hereinafter a fifth embodiment of the invention relates to the two-sided display unit as well as the fourth embodi- 
ment and w.ll be described with reference to the Fig. 1 4. The same components as those of the fourth embodiment are 
designated by the same reference numerals, and their description is omitted. 

Masks 307 are disposed on the front and rear faces of the light guide plate 304 and partly shield the attenuation 
f.lter 303 respectively, in order to select the display patterns 303a to be seen from the front side of the attenuation filter 

303 and the display patterns 303a to be seen from the rear side of the attenuat.cn filter 303, among the display patterns 
303a formed in the attenuation filter 303, in a required manner. 

In the embodiment, the masks 307 are configured by a surface treatment tor scattering light Specrfically. the masks 
307 are configured by the so-called ground glass process so as to have fine irregularities. Therefore, a structure which 
does not require an addrt.onal special part and in which light transmitted through the masks 307 is scattered so as to 
prevent the display contents from being recognized is realized. 

[Sixth embodiment] 

Hereinafter, a sixth embodiment of the invention relates to the two-sided display unit as well as the fourth and fifth 
embodiments and will be described wrth reference to the Fig. 1 5. The same components as those of the fourth and fifth 
embodiments are designated by the same reference numerals, and their description is omitted 

Each of the masks 307 is configured by a reflecting plate, and disposed at a desired pos.t.on of the light guide plate 

304 by, tor example, bonding using an adhesive such as an acrylic resin adhes.ve. Each mask 307 blocks transmission 
of light toward the s.de in which the mask is disposed, and reflects light toward the opposite side, thereby exhibiting a 
function of enhancing the intensrty of light emission toward the opposite side. Consequently, light can be effectively 

USeC As described above, according to the fifth and sixth embodiments, each mask 307 blocks the light emission of the 
display patterns 303a toward the side of the mask 307 at the position of the mask 307. thereby restricting the side f rom 
which the display patterns 303a can be seen. Even when characters or numerals are used, therefore, the display of the.r 
inversions can be effectively restricted, and hence a normal display can be easily obtained. 

30 [Seventh embodiment] 

Hereinafter a seventh embodiment of the invention relates to the two-s.ded display unit as well as the fourth to sixth 
embod.ments and will be described wrth reference to the Figs. 1 6 and 1 7. The same components as those of the fourth 
to sixth embodiments described above are designated by the same reference numerals, and the.r descr.pt.on ,s om.t- 

"• c ted 

The light guide plate 304 consists of a first light guide plate 304A and a second light guide plate 304B which are 
fixed to each other by screws or bonding using an adhesive such as an acrylic resin adhesive. 

Each of the first ar* secorxJ light gu.de plates 304A and 4B is configured so as to have a shape ^responding o 
the predetermined d.spla y patterns 303a of the attenuation filter 303. in order to gude light from the ^t source 302 to 
the side wh.ch ,s opposite to me side from which the d.splay patterns 303a is to be seen. A mask 307 ■* att t ched by 
bonding or the like to one face of each of the light guide plates 304A and 304B wh.ch face is not <**^%**^ 
uation filter 303. so as to enhance the intensrty of light to be transmitted through the d.splay patterns 303a. Each mask 
307 consists of a reflecting plate having a shape corresponding to the display patterns 303a. 

45 [Eighth embodiment] 

Hereinafter, a eighth embodiment of the invention relates to the two-sided display unit as well as the fourth to sev- 
enth embodiments and will be described with reference to the Figs. 18 and 19. The same c ^ e '* 
fourth to seventh embodiments described above are designated by the same reference numerals, and the.r description 

50 ' S ° Thelight guide plate 304 is disposed only on one face of the attenuation firter 303 A mask 307 is attachedby bond- 
ing or the Hke to the other face of the attenuation filter 303 The mask 307 consists of a reflecting plate for reflecting light 
leaking from end faces of an opening 304b of the light guide plate 304. 

Another mask 307 wh.ch Similarly consists of a reflecting plate is attached by bonding or the like to the other face 

" ° f ^^IZto end faces of the opening 304b of the light guide plate 304 is reflected bylhe —307. 
thereby enabling a display of the corresponding display patterns 303a to be seen from one side. By contrast, hghr m - 
ted from the ligrrt guide plate 304 is transacted through the corresponding display patterns 303a of the attenuate* f .Iter 
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303, thereby enabling a display of the d spiay patterns 303a to be seen from the other sice 
[Ninth embodiment] 

hereinafter, a ninth embodiment of the invention relates to the two-sided display unit as well as the fourth to eighth 
embodiments and wilt be described with reference to the Fig. 20. The same components as those of the fourth to eighth 
embodiments described above are designated by the same reference numerals and their description is omitted. 

The light guide plate 304 consists of a first light guide plate 304A and a second light guide plate 304B. Each of the 
first and second light guide plates 304A and 304B is configured so as to have a shape corresponding to the predeter- 
mined display patterns 303a of the attenuation filter 303, m order to guide light from the light source 302 to the side 
which is opposite to the side from which the display patterns 303a is to be seen. A mask 307 is attached to one face of 
each of the light guide plates 304A and 304B which face is not opposed to the attenuation titter 303, so as to enhance 
the intensity of light to be transmitted through the display patterns 303a. Each mask 307 consists of a reflecting plate 
having a shape corresponding to the display patterns 303a. 

The display patterns 303a may be adequately configured by characters or graphics, and are not restricted to those 
of the embodiments. 

As described in fourth to ninth embodiments, the two-sided display unit of the invention has: a light source having 
plural color spectra; an attenuation filter in which a transmittance for light emitted from the light source can be partly 
changed by an external signal, and a transparent light guide plate which guides light emitted from the light source to at 
least one of front and rear faces of the attenuation filter. Therefore, the invention can provide a two-sided display unit by 
using parts which are not a serf-luminous element such as a fluorescent display tube, and hence has an advantage that 
a light emitting two-sided display unit can be provided at a lower cost. 

When a configuration in which a color filter is disposed on at least one of the front and rear faces of the attenuation 
filter, the color filter selectively allowing a part of the color spectra of the light source to be transmitted through the color 
filter is employed, there is an advantage that a colorful display can be conducted 

When a configuration in which a mask which partly shields the attenuation filter is disposed on the light guide plate, 
thereby selecting a display pattern to be seen from a front face side of the attenuation filter and a display pattern to be 
seen from a rear face side of the attenuation filter, among display patterns formed in the attenuation filter, in a required 
manner is employed, there is an advantage that, even when numerals, characters, or the like are to be displayed, the 
display can be normally conducted without producing a problem 

When a configuration in which the mask consists of a reflecting plate is employed, there is an advantage that the 
mask exhibits not only a mere masking function but also a function of effectively using light so as to enhance the light 
emission toward the opposite side. 

[Tenth Embodiment] 

Hereinafter, a tenth embodiment will be described with reference to the Figs 21 and 22 Each embodiment is a dis- 
play device which is used as an instrument panel for an automobile 

For example, the display contents include measurement indications such as a speed meter, a fuel gauge, and an 
engine temperature gauge, and displays such as parking brake warning, a high-beam pilot lamp, and oil pressure warn- 
ing 

In the tenth emfcxxJiment, in order to simplify the structure of the display device, the measurement displays are con- 
ducted not by mechanical meters having a pointer described in the column of the related art. but by plate-like display 
panels ir which patterns of display contents are electrically controlled so to be lit or not to be lit 

In the embodiment, the display panel is configured by an attenuation filter panel, and a color filter panel into which 
a color filter is incorporated, as described later. 

In the display device, as shown m Fig. 19, a light source 402 is disposed in a rectangular parallelepiped case 401 
so as to elongate in the longitudinal direction of the case. One of the faces of the case which elongate along the light 
source 402 is opened, and the display panel 403 is attached to the opened portion As the light source 402. a light emit- 
ting device which emits light of plural color spectra is used. Specifically, the light source is a vacuum fluorescent display 
tube, an electroluminescent device, or the like In the embodiment, a fluorescent display tube was used A reflecting 
plate 404 is disposed at a position which opposes the display panel 403 across the light source 402. so as to reflect 
light which is emitted from the light source 402 to the reflecting plate 404. toward the display panel 403 

In the display panel 403. the attenuation fitter panel 431 and the color filter panel 432 which are described above 
are arranged in this sequence with starting from the inner side of the case 401 . 

The attenuation filter panel 431 is a panel in which the transmittance tor light is changeable. Regions 436 which 
respectively correspond to patterns of display contents are set on the panel. The optical transparent/opaque states of 
the regions 436 are electrically controlled so that the display contents are respectively set to be lit or not to be lit. In the 
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embodiment, the panel is an inexpensive liquid crystal panel of a monochromatic display system. In the figure, the char- 
acter D designates a centra/ board for the liquid crystal panel. 

In the color filter panel 432, color filters 434 are formed in a resin plate 433 in patterns (such as characters and 
symbols) of predetermined display contents. Each of the color titters 434 selectively allows light specific to the filter 
f among various kinds of light emitted from the light source 402, to be transmitted through the filter, thereby conducting 
a color display 

In a process of assembling the display device 410 the control board D tor the liquid crystal panel is slid in parallel 
with the bottom face of the case 401 and housed in the case 401 while a connector C, is connected to an external har- 
ness connector C 2 The thus configured display device 410 operates in the following manner. 
w When the light source 402 emits light, the light is directed to the attenuation filter panel 431 In the attenuation filter 
panel 431 , the light transmittances of the regions 436 are electrically changed so that the respective regions are trans- 
parent or opaque, thereby making dispiay/n on -display states 

The light which has been transmitted through the attenuation filter panel 431 proceeds to the color filter panel 432. 
The color display according to the color of the corresponding color filter 434 is conducted by light of a wavelength which 
is can be transmitted through the color fitter 434. 

In this configuration, the display device can be formed only by three parts, i.e., the light source 402, the attenuation 
filter panel 431, and the color filter panel 432 unlike a conventional mechanical meter having a pointer which requires 
several tens of small parts. 

In an another example of the tenth embodiment, the case, the light source, and the reflecting plate are configured 
20 in the same manner, but the display panel 403 is configured in a different manner. 

The patterns of the display contents are formed in the following manner. In the attenuation filter panel 431, as 
shown in Fig. 22, the patterns of the display contents are formed by means of optical transparent/opaque states. In the 
color filter panel 432, color filters 434 each for one color are formed so as to respectively correspond groups of the dis- 
play pattern regions which are formed on the attenuation filter panel 431 
25 For example, a display of numerals "188" of the speed meter shown in the figure is conducted in the following man- 

ner. In the attenuation filter panel 431 , small display patterns of numerals "1 ." "8." and "8" are formed by means of opti- 
cal transparent/opaque states. In the color filter panel 432, in order to display the group of the numerals "188" in one 
color, a single color filter 434 is formed in a region which covers the whole of the numerais "188 " 

In this configuration, the color filters 434 of the regions can be roughly formed, and hence can be easily produced. 
30 According to the tenth embodiment, it is possible to economically realize a color display which gives a high-grade 
image while using a simple configuration, in a display for measurement, warning, or the like in an automobile a ship, 
an airplane, and the like 

Claims 

25 

1 . A display device for a transportation comprising: 

a display umt displaying a display image on front and rear face sides thereof, said display images displayed on 
the front and rears face side being in mtrror image relationship wrth each other; and 
40 an optical member for inverting said display image displayed on the rear face side; 

wherein said display image displayed on the front face side is directly seen by a driver, and said display 
image displayed on the rear face side is inverted by said optical member, so as to see in the same direction of 
said display image displayed on the front face side 

as 2. A display device tor a transportation according to claim 1 , wherein said display image displayed on the rear face 
side of is projected onto a combiner or a windshield glass, said combiner being disposed on the side of a driver of 
said windshield glass. 

3. A display device for a transportation according to claim 2, wherein said optical member is a reflecting mirror, and 
fo projection and nonprojection of the inverted image are switched over by changing a reflectivrty of said reflecting mir- 
ror 

4. A display device for a vehicle according to claim 3, wherein a liquid crystal film is disposed on a reflecting surface 
of said reflecting mirror, and the reflectivity of said reflect ng mirror is changed by changing a light transmittance of 

55 said liquid crystal film. 

5. A display device for a transportation according to claims 2, wherein a liquid crystal shutter is disposed on a display 
face of sad display unrt, and display and non-display states are switched over by sad liquid crystal shutter. 
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6. A display device for a transportation according to claim 5, wherein said liquid crystal shutter is a light scattering type 
liquid crystal shutter 

7. A display device for a transportation according to claim 1 . wherein a warning indication is incorporated into said dis- 
5 play images. 

8. A display device for a transportation according to claim 1 , further comprising: a luminance changing maens for 
changing a luminance of a pari or a whole of said display images. 

k- 9. A display device for a transportation according to claim 1, further comprising: a Winking means for causing a part 
or a whole of satd display images to blink 

1 0. A display device for a transportation according to claim 1 , wherein said display image comprises a first and second 
display images, and further wherein a second region corresponding to the second display image on the front face 

75 side is hidden, so that said first display image displayed on said front face side is directly seen, and a first region 

corresponding to the first display image on the rear face side is hidden, so that said second display image displayed 
on said rear face side is indirectly seen 

11. A display device for a transportation according to claim 10. wherein said display images further comprises a third 
20 display image, said third display image being directly seen on the front face side and indirectly seen by an optical 

member. 

12. A display device for a transportation according to claim 10, wherein said display unit is composed of a front-light- 
emrtting fluorescent display tube 

25 

1 3. A display device for a transportation according to claim 10. in which said display device is used as a display device 
for a vehicle, a running state of the vehicle is displayed as the second display information set. and information other 
than the running state of the vehicle is displayed as the first display information set. 

so 14. A display device for a transportation comprising; 

an opentng formed in an instrument panel, 

a display unrt disposed inside said instrument panel; 

a display image displayed on said display unit, said display image being emitted to the outside through said 
35 opening and then projected onto a combiner or a windshield glass, said combiner being disposed on the side 

of a driver of said windshield glass; and 

beam-condensing means disposed between said opening and said display unit, wherein the display image of 
said display unit is condensed by said beam-condensing means, and optical specifications of said beam-con- 
densing means and disposition positions of said beam -condensing means and satd display unrt are set so that 
40 a condensing position coincides with a position of said opening. 

15. A display device for a transportation according to claim 14, wherein said display image is a warning indication for 
warning a driver. 

45 1 6. A display device for a transportation comprising; 

a light source having plural color spectra; 

an attenuation filter panel in which a light transmrttance with respect to said attenuation firter panel emitted from 
said light source is electrically changeable; and 
so a color fitter panel in which a color filter is formed on a surface thereof, said color filter allowing a desired color 

of the plural color spectra of said light source to be selectively transmitted through said color firter 

17. A display device for a transportation according to claim 16. wherein said attenuation filter panel and said color filter 
panel are arranged in front of said light source in this sequence, a pattern of a desired display content is formed on 
55 said color firter panel by a color firter. and a light transmrttance of a predetermined region of said attenuation firter 
panel is electrically changed to make said region transparent or nontransparent, said region opposing said pattern, 
thereby displaying the desired display content in color. 
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18. A display device for a transportation according to claim 16, wherein said attenuation fitter pane) and satd color fitter 
panel are arranged in front of said light source in this sequence, a pattern of a desired display content is formed on 
satf attenuator filter panel by electrically changing a light transmittance of said attenuation filter panel, and a color 
fitter is formed in a predetermined region of said color filter panel, said region opposing said pattern, thereby dis- 

5 playing the desired display content in coior. 

19. A two-sided display unit comprising: 

a light source having plural color spectra, 
w an attenuation filter in which a transmittance for light emitted from said light source can be partly changed by 

an external signal and 

a transparent light guide plate which guides light emitted from said light source to at least one of front and rear 
faces of said attenuation filter 

15 20. A two-sided display unit according to claim 19, wherein said unit further comprises a color filter on at least one of 
the front and rear faces of said attenuation filter, said color filter allowing a part of the coior spectra of said light 
source to be selectively transmitted through said color fitter. 

21. A two-sided display unit according to claim 19, wherein a mask which partly shields said attenuation filter is dis- 
20 posed on said light guide plate, thereby selecting a display pattern to be seen from a front face side of said atten- 
uation filter and a display pattern to be seen from a rear face side of said attenuation filter, among display patterns 
formed in said attenuation filter, in a required manner. 

22. A two-sided display unit according to claim 21 . wherein said mask is a reflecting plate. 

25 
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(54) Display device 

(57) A display device for a transportation includes: a 
display unit displaying a display image on front and rear 
face sides, the display images displayed on the rear 
face side being in mirror image relationship with each 
other, and an optical member for inverting the display 
image displayed on the rear face stde; wherein the dis- 
play image displayed on the front face side is directly 
seen by a driver and the display image displayed on the 
rear face side is inverted by the optical member, so as to 
see in the same direction of the display image displayed 
on the front face side. The above display unit may be 
constituted by a light source having plural color spectra; 
an attenuation filter in which a transmrttance for light 
emitted from the light source can be partly changed by 
an external signal; and a transparent light guide plate 
which guides light emitted from the Itght source to at 
least one of front and rear faces of the attenuation filter 



FIG. 3 




Primes xe-ox [UK;. Susine&s Services 
2 16 zri 4 



BNSDOCID *EP 



0616701*3 i 



EP 0 818 701 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 97 11 1557 



DOCUMENTS CONSIDERED TO BE RELEVANT 



C*egory 



Ccalion of document with incicaton, where appropriafe. 
of relevant passages 



Reievart 

1o claim 



CLASSIFCATION OF THE 
APPLICATION (lnLCI.6) 



WO 89 03059 A (FLIGHT DYNAMICS) 6 April 
1989 

* page 5, line 34 - page 6, line 9 * 

* page 9, line 23 - line 28; figure 1 * 

* page 15, line 23 - line 26; figure 6 * 

* page 17, line 3 - page 18, line 27; 
figure 8 * 

WO 89 02611 A (HUGHES AIRCRAFT) 23 March 
1989 

* page 8, 1 ine 1 - 1 ine 5 * 

* page 8, 1 ine 10 - 1 ine 13 * 

* page 16, line 12 - line 31; figures 
1,2,5 * 

EP 0 2Q0 407 A (NIPPON SEIKI) 5 Novefnber 
1986 

* column 1, line 29 - line 50; figure 9 * 

* column 2, line 27 - line 35 * 

* column 6, line 40 - column 7, line 19; 
figure 6 * 

* column 11, line 35 - column 12, line 4; 
figure 8 * 

EP 0 340 485 A (KANT0 SEIKI) 8 November 
1989 

* abstract * 

* column 1, line 15 - line 33; figure 1 * 

EP 0 312 094 A (BAYERISCHE M0T0REN WERKE) 
19 April 1989 

* column 3, line 15 - line 20; figure * 



PATENT ABSTRACTS OF JAPAN 

vol . 11, no. 84 (P-556) [2531] 

1987 

-4 JP 61 238014 A (NISSAN) 
* abstract; figures * 



13 March 



The present search report has been drawn up for all claims 



14,15 



16-18 



19-21 



1.5 

1 

2,10-13 
1 

1-3 



G02B27/01 



TECHNICAL FIELDS 
SEARCHED flnt C1.6) 



G02B 



B iac* o< (cud 

THE HAGUE 



Dae si corruption <3) the tearcr* 

15 July 1998 



Soul aire, D 





CATEGORY OF CITED DOCUMENTS 


T 


theory or phnople underlying the mention 






E 


earlier patent document, but pubkehed on, or 


X 


perbcuLerty relevant 4 taken atone 




after the «r»g date 


Y 


perbouferfy retevam if combined wth another 


O 


document oted m tt>e appteebon 




document orf the same category 


L 


doeument cited for other reason* 


A 


technetogca! background 






O 


. non-erntter d*#o)oeure 


L 


»)ef»bf of the same patent t*miy, oorreapondng 


P 


intermediate document 




document 



2 

BNSDOCID <EP_oei870iA3..l_> 



EP 0 818 701 A3 



J) 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



S 

S 

3 



Citation of document wtth mdcation, where appropriate, 
ot relevant passages 



Relevant 
to claim 



3,4,6 



5,7 



WO 96 19746 A (SIL1SCAPE) 27 June 1996 

* page 13, line 3 - line 23; figure 2B 

* page 29, line 29 - page 30, line 6 

EP 0 005 245 A (HUGHES AIRCRAFT) 14 
November 1979 . 

* page 3, line 16 - line 22; claim 4; 
figure 1 * 

FR 2 386 093 A (S0CIETE FRANCA15E 
O'EQUIPEMENTS POUR LA NAVIGATION AERIENNE) 
27 October 1978 

* page 1, paragraph 1 - paragraph L 

* page 7, last paragraph * 

0E 17 72 014 A (BENDIX) 25 June 1970 

* claims 1,4 * 

EP 0 370 640 A (SMITHS INOUSTIES) 30 May 
1990 

* abstract * 

FR 2 227 544 A (HUGHES AIRCRAFT) 22 
November 1974 

* page 4, line 31 - page 5, line Zl\ 
figures 2,5 * 

W0 86 05648 A (SCHIFFMAN) 25 September 
1986 

* claim 1 * 

DE 31 20 601 A (TISCHER) 16 December 1982 22 

* page 7, paragraph 3; figures 3-5 * I 



10 



13 



The present search report has been drawn up tor alt daims 



Plaoa ol search 

THE HAGUE 



Dais ol common ol th« iMrch 

15 July 1998 



Application Number 

EP 97 11 1557 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI-6) 



TECHNICAL FIELDS 
SEARCHED (1nt.Ct.6) 



Soulaire, D 



CATEGORY OF CfTED DOCUMENTS 

X particularly relevant * taken alone 

Y parbculerty relevant t combined wrt* another 

document of the Mm. oateoon/ 
A teennotogcal background 
O non-wntlan dlectoaure 
p intermediate document 



T theory or princ«*e underlying the mvenbon 
E e«rt«r patent document, but pubbahed on, or 

after the ««J date 
D document otedm the epplcadion 
L document c*ed tor other reaeona 

ft metnber of the »*ine patent tamay, oorreepondmg 
document 



3 



BNSDOCID <EP 0et6701A3_l_> 



EP 0 818 701 A3 



European Patent Application Number 

Off.ce Ep 97 u 1557 



CLAIMS INCURRING FEES 



The present European patent application comprised at the time of fifing more than ten claims 



□ 



□ 



Only part of the claim* have been paid within the prescribed time limit The present European search 
report has been drawn up tor the first ten claims and for those ciaims for which daims fees have 
been paid, namely clairr(s) 



No claims fees have been paid within the pfescnbed time timrt. The present European search report has 
been drawn up for the first ten claims. 



LACK OF UNITY OF INVENTION 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 



see sheet B 



El 



□ 



All further search fees have been paid wrthm the fixed time limit. The present European search report has 
been drawn up for all claims. i 



Only part of the further search tees have been paid within the fixed time limit The present European 
search report has been drawn up tor those parts of the European patent application which relate to the 
inventions in respect of which search lees have been paid, namely claims; 



□ 



None of the further search fees have been paid within the fixed tame timrt. The present European search 
report has been drawn up for those parts of the European patent application which relate to the invention 
first mentioned in the claims, namely daims 



4 



BNSOOCIC <£P 361 670IA3 



EP 0 818 701 A3 




European Patent 
Office 



LACK OF UNITY OF INVENTION 
SHEET B 



EP 97 11 1557 



The Search Division consider* that the present European patent application does not comply with the 
requirements of unity of invention and relate* to several inventions or group* of inventions, namely 



1. Claims: 1-15 

Display device conprising, in particular, a display unit 
displaying images on rear and front side thereof 

Z. Claims: 16-18 

Display device involving, in particular, a color filter 

3. Claims: 19-22 

Display device compri sing, in particular, a light guide 



BNSCOCID: <EP 0618701 A3_i_> 



5 



